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m^m 1 ] LTiaM^ tbfc^ i Ri^m 2 <om 
M^mmRxj^^mmm. ^wcMiB»2(7?s«tc*5(ts 

[If 3 ] >Pf LTiae ^ Hfc^ 1 ^t/^ 2 
m^mi(omm^^^'y^m^^2(D^mt(DM\p\m 

n^mmt^^^wt'^^t\^fz,m2<om.'&mMm^mpLX\^^ 



1 micmi&iDzfy x-^mTj^mmo 
miB'^(DAt}^h]) :^t\^x. mmi-^2:^(D^^mm 

e ^ - ^ J: «9 «^ ^ V N 5 r <^ ^#SS[ i: i- ^fSjJtJa 

1 7!7M 6 ^7)v^-r:t^;6^ l JgtcfS^o:/^ X-v^^Jj^g, 
[ft Jt^Jl 8 ] >Fj-f^ bridge ttfcH 1 Rt/^ 2 

HulS^i <DSt^tcibMt^BfjlSll2co^tS^<o^r^ci 

ik^mMRxy^^mmM. m,mz.mmm2(Dmm^^^'^^ 
\zim.'Stir^m2(Dij^\z.mn^m^'^<^y'—^nmt^m 

tt ^>nfcX^ x-v^7j^i^M(ci^^{t-f-l;ii:c:; C/c^^^tr 
t3-a:5X^X-^*^igg(Dig»!j;^?fet;i*3V>r. 1 f-X:7 

m.m^^i^wt'^^M:L^2<Dm'^mMm^m^x\i^hf)> 

^#^|S:^-r^iS*:^8 (clBg^cDX^X-^^^S^etT^ig^ 
[fi^^Sl 0] ^f^L-Cidg$nfcl|i^t;^ll2coS 

mumi<omm\^^vf^m^m2commt<r>n\^m 
i^^wmRxi^mmM. Mwcmjisii2(^s«tc^Dtt6 

(tbn7tx^x-^^7j^s^®{ci^i^<t-^{c/t^cyt«^^tT 

^5-fr^X7X-rS7FS^g(^)|gKI:^fe(cioV^T. MIES^ 

mjiE-<ox-i$^ h^9^y<\^mi^^ti^mmf)mmm2<o 
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S T ffi ^ b Hi ^ :/ :7 ^ - / 1. K ^ N y 1^ i- -5 X m ^ * i" S 
fi. Pl^-r^ 2:^co^^«11{c:^LSv>(:ifW)— (Dx — ^ 

[0 O 0 1 1 
[0 0 0 21 

[t2§*cofi^«] -fete:. :f'7:<^y'^:^y'^-(y<:^/u 
(PDP) ti, ^^^itT**5^,o#;05/^<^^^>' 
^ htt:75i^*;k:^v>- ^tz. itm^i^i^mmtir^ z t 20 

[0 0 0 3] :L(Dy^:^'^v'4 ^yu^ia^. -^comi^ 
izmm i^xmmMcm<o:^mxW}if $ it 5 d c mo h(ot 

[0004] |lI9HACM:/7X-^7^^>^>^U-r<7)— O 
/V-W^K ^ -5 mum S o 

[0 0 0 5] ;^^;^;5^e>?'^6 2 0(Ditegt 

S^l 0 0 2;655S:ttbnTl/^'5o i^^S^ 1 0 40 

1 tfj:^. mmm^ 1 0 2 fituSStS ^ 

[0 0 0 6] mmm^i o 2\z.^n^^i&mmmi o 1 1 
mmi 0 4^^^nhtix\^^^o ^^mmiosRxf^m 
60 ^/c. 0 s^u^^iimiii 0 4{cm 



3^o^^iimiii 0 4^m^mmi^mi i 2^m:iw(7) 

^Sfrgl 1 2^«C«:^>t.i^^-r5^fb-^^^->^7A^ 

[00 0 7] mmm^ i o i tc*5(t5«fe^s« 102^ 

cD^f^EillJIdfl. ^ttmil 10 3 Rt>*9ttaimi^ 10 4^ 

m.^^^'r—^mmi 0 7^mnhtix\^>^o t^^or. 

ji 1 1 3 f}mi'i^hti. mmi 0 9 (DmmRv^mmi^m 1 

-^uyti 1 ojc^i^-r;5^3fe^^ 1 1 imm^tix\^^ 
5o ^ LT. ^mmm 1 0 1 ^Tj^ 102 (D^m^cmm 1 

0 9(cJ:t)«cm;^:^^rBli 0 8;55^iJ^$:M. :z<D^m:^ 

So 

[0 0 0 8] mi 0\^^M(OACm':^y:^^^'f-^:^yi^ 
^TT^-T-yxi y^mx^^o PD P 1 tc, ^T:^fpl{cj^U? 

5n (n : ^^W) ^(Di^^WMZ - \ Ib^^ - n (l 
0 3) StJ«n;*:co^iimig4- 17!;M4-n (104) 

3 - 17!;M3-n^t/^iimi^4- \ 7bm 4 - n \Z.m,^ 
'r^^0\^mjm^mXf^m (m: ^jco-r — ^ 

m^l 0- 17!?M1 0-m (10 7) ;65^lt^ttTV^ 
-So tt^oT. PDPltCf^, (nXm) U<D^fri^ ^Vfi^ 

[0 0 0 9] t^^^(7):/^X-rr^^>^XU-rSCti, PDP 

KomWim^tx^x. mmmmM.2 1 . ^>h^—^2 

2. K7-f ^<2 3, K7^^^2 4. 

lil^K^-f ^^2 5:StU«x-^ K7-r^^2 6;6S|Stt^ttT 

[0010] ig®}>ffimi!^>2 1 ti. m^it. 5 vcDf^sm 

lEVd d. ii?!3 7 OV<Dy^—'^mE£VdRrjmi 7 0 V(D 

ft^^m/Ev s ^^f^^^tmc^ mwmf±v s ^c^-:5v^ 
^4 0 0 v(Dzfv-< ^ Vi/a:ffivp. ii^i o ovcd 

><.®JBEV b wStJt*^ 18 0 V<Dy<-{ T ;^®JXV 
sw^^^-rSo f^HSJEVd dJl=i>hn — 7 2 2{C 

^^tmEEv s (i>^^i'>' K^^-/^2 3;s.t/iii$ K 

^<2 5tc^«&$tu. ^ i^^mffiVpS:0^*^ 

/<-fr>^miEv s w(i#ii^K^-f/'<2 5i,cm'it$:^rL^o 

[0 0 1 1] =i>ho-^2 2J;i. ^nt)>hW^^tl^ 

mmm-^sv{cm^h^x. :^^-Y:yy9^y<mmm^-s 

s c d i:;!?^S s c d 6. ^^y<Ji-:^ 9 y<UMiM-^ 
S s p d 1 1 Jb^S s p d 1 nRV^S s p d 2 1 JbMS 
s p d 2 mnh'y^y<Mmit^S s u d iTbmS s 

u d sm.mcv'--'^ v94y<mmiB^s ddi ijbms 
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d d 1 m^iU^S d d 2 1 Ib^S d d 2 m^^^-fSlelK 
X*h^o :^^^>'h''7^y<mmm^'S s c d iJb'MS s 

h^y^y<mmn^s s p d 1 1 ibms s p d i urxis 

s p d 2 iTb^S s p d 2 nl'^7^^y</i^::^ h*y^y<2 4 

ud3nm^h''7^y<2 5{zm^t^^t\^. ^-d^Vy^^< 
^JWIt-^-S d d 1 1 lbm.S d d 1 m^U^S d d 2 1 T^M 
S d d 2m{i7=— ^ V^^^<2 6 \Z,^^^n^. 
[0 0 12] ;^^-\'>'K7-f/'^2 3fl. mi 1 tC^-r<t 10 

^^^tlTV^So ^^5/^2 3-1 (?5-iSg(CJi>^^-r ^ 

>'^m/£Vp;e)5Pn^n^tt. ^(7)f«f^^v^^>r >^^-r 

2 7{C^J^^tLTV^^o :y^2 3-2CO— iSlCtili 
!x^2 3-40--i^(:ifi5fe*^— ;^mffivb w 

ttXV^^o 5/5^2 3-5(30— i^J^^i&^n. 20 

2 3-6<^-iffitiSi*^H. ^(Dmi^n^-:^7'^^9^ 
>2 8{zmm.^tiri^^o ^y^2 3- 17b^2 3- 
6Ji. >^ K^-f ^<*JtS<S-^S s c d 1 7!?^S 

s c d 6tcS<3v>-C;t>^/:^y^^^«9#;t. 
^^>2 7:S:0^-^^:^v^^y^-r >^2 8 LX^^^JF^ 

[0 0 13] jfe^^^/wx K7-<'^^2 4fi, mil tc^-r 

t?*l;tfi'n^@<Dy5^-f y^2 4 - 1 i:^M2 4-1 
n, nf®CD>^-f :y^2 4 - 2 1 7!?^2 4 - 2 n . nf@iD 30 
i$^-f:^'-K2 4-3 l7bM2 4-3 n ^t/n <@<?)^-r 
-K2 4-4 l75M2 4-4n;&^P>^^^nTV>So ^ 
-1^::^— K2 4-3 1 7!7M2 4- 3 nfi, ^>f^^4y^2 

4-1 ijbm2 4-1 ncomm^mmm^ti. y^:^ 

— K2 4-4 17!?M2 4-4nt*. *>Jr -/^ 2 4 - 

2 i7b^2 4-2n(ommcmmm^thx\^^^. * 

fc. y^2 4- 1 a (a : ni^TcOg^lS) t:^^ 
5/^2 4-2 a ^;&Sti^JSg^jBg^n. 5/^2 4-1 1 

7!^M2 4-1 n<D^{iimn^:^y'^:f9-Cl^2 8\Z^m 
^m^^. y^2 4-2 lJb^2 4-2T\(0^m^ 40 

JixKv^-r^ >^^-r >-2 7^c:^^ifi^gg$i^TV^5o JEtc. 

>:y^2 4 - 1 a i:;^-!^ 'y^2 4-2 a irOg^Jgg^ 
fi. PDP 1 C7)±7!)^ibBafirS{;iiaH^nfcjfe^mil3 
-a(Cg^Jg^$iX-CV^'5o ;^^:y^2 4-l 1 7!?M 2 4 - 
1 n RXf^ 2 4-21 2 4 - 2 n fi. 
Vy^ y^mmB"^^ s p d 1 1 7!;MS s p d i n^U^S 
s p d 2 llb^S s p d 2 n\Z.^^\,^X:;t>/:ty^m 
'9#x.. jfe^mig3- l7!;^3-n{C, ^^m&^m(D 

m&p s c 175SP s c ni^m^mf^^ti^o 

[0 0 14] mnh*'7^^<2 5\t. mi 2tC^"r<t 5 50 



6 

{Z^ ^Jx.f^3ffl(7)J^^5/^2 5- 175M2 5-3^^ib4?l 
fig^tLTV^-So :y^2 5- 1 (D— ii^tCJiHi^^IEV 
s;$i^^^n^ti. '^co{i^i^t;ifi^iimi^4-i7!?^4-n 

^tis ^(Dmma'i:^mm,m4-i7bm.4-mb^^mt^ 

)^$t^TV^^, ;^'^:y^2 5-3C7)— i^{;ifi:yMr;=«^m 

jEv s w;^l5^:^JD^^^5i:^(c. ^co^t!l^§g^-^**ilm«i4 

- 17!^M4-n;^)5^iig^jgg$ttTV^;5o y^^y'^2 5- 
l7!?^2 5-3{i. ^^^^K^-f/^^JWt-^S s u d 

1 7!;SS s u d 3tcS-:5V^T:^vX::^-:7<l:^^9#x. * 

mmm4-i7bm4-n{^wr'^m^(Dmj^p s u;6S|^b# 

[0 0 1 5] X— ^ K^^^<2 6f^, mi 3{;i^i-J: o 
{C, '^Jx.f^m<@cO;?5.-1' '>^2 6-11 7bM2 6 - 1 m, 
m<aco;^>< >y^2 6 - 2 1 7!^M2 6 - 2m, mOco^-f 
yt— K 2 6 - 3 1 7b^ 2 6-3 m^O«m<|§(0^-f K 

2 6 -4 1 7!/M2 6 -4m;e>>b1»^^;h.TV>'5o ^-l'^ 

- K2 6-3 17!;M2 6-3mti. *>5r 5/ ^ 2 6 - 

1 l7!jlE2 6-lm<^i^i^tcafe?iJi^J^^tL. K 

2 6-41 ;^li2 6 -4mfi, y^2 6-2 1 

7bm2 6-2m(DW\mcmmm^tix\^^^o :^^y^ 

2 6-1 b (b : mi^JLT^^S^^) >^>Y 5/^ 2 6 - 2 

b t^mmmm^ti. ^y^2 e-i 1 75^2 6 - 1 
m<D^m<i^\'xmm\c^mi^m.^ti. y^2 e - 2 1 

Tbm 2 6-2 mCD^mmc^^'f—^mJ^V d ;05#t*&^tL 
-CV^5o Ml-. :y^2 6-1 b irv^-f ^y^2 6-2 
birt^^g^^H. PDF IcDfeTii^b^bJUStdiag^ix 
ybr"— ^^eii 0-b^c:g!^^ttTV^^o y^4>y'f-2e 

- 1 1 7!?^ 2 6-1 mRtF 26-21 7bm 2 6 - 2 m 
tl. ^^x — ^ h'9^y<mmB-^S d d 1 17!7MS d d 
1 mRrJS d d 2 1 Tb^S s p d 2 Tn\cm^^ ^X ^ > X 

:ty^^^m^. "r—^mmio-iibmio-mkc^ 
[0 0 16] m^. ±m<D^o\^mfii^tifc^^^(o^y 

^ ;^ w ^ CO SiZsil^^i^Hj Hif^ o V ^ T Ift -r 
So mi 4fit^^5l5(0>^^x-rx^ ;^ (0#5Z^il«^M 

p. T h^u^mmr mi^mmr sRummn^mm 

[0017] :7^^-< ^ >ymmT p T'fi. 5feT. i^a57!»> 
2;iS::<:^r^>' K^'^'^^^J^ft-^S s c d 17!fMS s c d 
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6. mnh*'7^y<mmm^'S s u d ijbms s u a 3. 
5felE>'</^:^ h*^><y<mmm-^s s p a i i Jb^s spa 

1 nRXfS s p d 2 1 7!;MS s p a 2 n(0±f^^mii^~r 

-^^^M'MiB^-s d a 1 1 TbMs a a 1 mRxj^u r^u^/u- 

(D'f—^ K^>r^<^J^9it-^S d d 2 1 Jbms d d 2m<0 
[0 0 18] rtT^IS^. :7'^-f ^ ^-^^^r^lT p^C^ol^T 

ti. ^^-r u-^/wc^^^-^:/ K^-Y-^^^JWt-^s s c d 1 10 
(cJ:or;^^ >^2 3- l;55::a->^i-;5^^(c, 
/i-(^ilt«pK7-f^<^jmt#S sua 2tcj:i9^>f 5/^2 
5-2;55:^>-i-5o tt^oT. H 1 3 J: 5 

yix;^P p r p;iSSl;!lP^4x. :^T<D^iim^4 - 1 7ifM4 

-n\:L'^m\^o:>^v^ ^ >'>//^/v;^P p r n ;05^:^JP$ix 

3 (3-l7!^M3-n) t^mMmi 0 4 (4- 1 737M 
4-n) ^coFp1(7)m^^rBl^-v:7^3£{^co«cm;^:^^PBli 0 

1 0 8P^ic^^^ttst*(c, y^^mms-iTbms-' 

iE<Dmm^tmM\^. X — ^fflffil 0- I73;iil O-m 

[0 0 19] m^'x. mnv9^y<mmiB^s s u a 2 

U^M:L'<L'h±.t>^Z,t ^ 5-1 
;05;^-v-r^o K^-^x<^J^{t^S s c d 30 

2 ;eiS^z:^T;0^'5 w ^ J: 19 >^-r :y 5^ 2 3 - 2 t^:^^^^ 

tmz.. >^^^i^v^^^mmm^s s c a 3;5S5i:ibJi 

ttCct ^9 :^-r :y^2 3 - 3;i5;^>-i-^o t^^oT. 
±T(0#tig^^g4- \ 7bm4-n(Dm.{lLi)^m\ 7 0 V<D 
;^J^mEEV s (C-^^^^tufcm. ^rc^jfeSmS3 - 1 
^3-n(;i:7'^-r ^ ly^m^^</^:^V p r e^^^J^P^tb 

i-5o rtbtcjit). ^^«1l3-l75M3-nJiOA(^ 
Mm^. *iim«4-l75FM4-nJi<Z)jE(7)^mffir-RU^ 
X— ^m«l 0-l7!;Ml 0 -m±<DlE(DmW^ii^M<P' 40 

[0020] t h^i^^mmr a(D^m^m\z,:}d\f^ 

Xfi. ^^^-r i/-</i-(7:>^^^ K^-r^-<$iJt^^t-^s s u a 3tc 

J: t):^-r :yf^2 5-3;i5Lrv>5^^tc, :/7-r^>i?' 
^rB1Tp^^)^^;0^b^^&$ttTV^5/^-r U-<yW(0^de^ 

>- K^-f/^^JWt-^s sea 4^T^s sca5(cj:i9;^ 

><>;/^2 3-4Rt>*2 3-5;i>5;t-VLTl/^^o t^^oT. 

^T<o*iim<^4- i:^S4-ntciE<H4 {/Mr;^m 

JiVsw) co^<>f r^^'«/^>^P b pTisai^p^ixSi:* 

tc. :^r<7)^Stliffi3-l75^3-n(cBl^D$tt5x</V 50 
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>^ P s c 1 Ib^P sen fi^lE^— ;:^SJEV 

b wtCi^^^^tb^o 

[0 0 2 1 ] rcDj: ^/^it^^djov^r, ^^^^vu;^ 

^^<^J«t-^S s p a 1 17!;MS s p a 1 n^m^^^ 

>^ ^^mmt^^ s p d 2 1 Ib^S s p d 2 n ^Ull 

117bm2 4-\n^m^y^-7^'^^tm^. y^^^y^ 
2 4-21 7b^2 4 - 2 n ^)lii$^C;?h>' $-!i:6o Mt-. ^ 

s a a 1 1 :^Ms a a 1 m^?^fl^w-^s v{cs^v^-c^^ 
K^-f /•<^J^ft-^s a a 2 1 Jb^s a a 2m^ii:'^Ttf 

^ZticX^^ :y^2 6 - 1 1 7!;M 2 6-1 m>lre^ 
-2 i:;!7M2 6-2m^7^:7^^t5o :11a 
^-g^f-H. 3 - a ^cAS^^^^ffi^^V^'><. P w s 

ma^TS^?:)mb^|Jio^^ir/^(c:ioV^T^^^ir^cm;55 

^mtLx^^mmRv^^mmmrn^x^^L. mm^^m 

(7)^m^^}^54> V ^it^^ CO ^ ^ 6 o 

[0 0 2 2] mnmmr s{cio\,^xn. ^^^i^ 

Vy^^<mMi^-^S s e a 2RUS sea 6;05^<7)i^:/ 
7()^^^m^M-ro :L(D'^^. ^=^-2 3-2RXI2 3 

LT. h''7^y<mnm-^-s s u a i RXfs s u a 2 

l^t52 5-27Ji5^StC^>'/:^>'^jNfe'9 3M'ro t^^o 

^Tco^Sm^?i3-l7!;M3-n(c:^^tiO^|^yN- 
yw;^ P s u n 1 :d*^'^yy ^ —fv Ktc/J: C^cilHl^ycittBiAP 
^TO^iimS4-l7!FM4~n(C:ft® 
i4<D*iSr^^V^;:^ P s u n 2 t^^-fy ^ "/I- K(c/S Cfclel 

»fcft^^^>v^;^ P s u n 1 (c^L^Mtii6^t-^n:^JD^n 

^^ir/HC|i^/^/Uy^ ;65^;^JP ^ fiX\,mnWiWit^^ L 

[0 0 2 3] Sl^m^ffl^TetCi3V>TJi. 
-y>K^^^^«Wt-^S s c a 3;!)5Srt,J::;!i55r ^tcj: 
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mm 3 - 1 7!?^ 3 - n {^Mmi^(Dm^m^^<^i^y^ P e e 
[0 0 2 4] ^LT. :ioJ:9?'<ci^::/:7^->ruK;6Sjffi'9 

1:2:4:8:16:32:64:128 tCl-T S t . 

2 5 6 (=28) |5gp^^m-f 5r ^;65r#6o 

[0 0 2 5] Z(D^oti:y^'7><^m^^^M\^^y^^r\-t. 

IiIoyc^:^i^®/5^m'^^^^nl:v^6 (4#fF2 8 5 3 5 20 

3 7 -^^An. 11-38930 o El 1 5 
H#ra¥l 1 -3 8 9 3 0-i-<i5t«(Cg|:^$nfc^:^S^g 

[0 0 2 6] 4#rF2 8 5 3 5 3 7 ^^il^^tC^^ ^ Hfc^ 

[0 0 2 7] ^fc. #r^^l 1 -3 8 9 3 0 ^^J^W^m 
^$nfc^^^®tC:}o^/^T^^. 5^^m^5 3^U^#tii^ 30 
115 4;6S^tt^tL/ciPDP 5 1 (T^t"— i?«1^5 2 {C^^ 
^tlfc3m<Oh*^^y<Mmm^ (I C) 84;6STKU^ 

K^-r^^'IHIg§8 3^c^^te>^^TV^^. T Ki/;^ K^-Y^^ 
[pIi?S8 3(CJ1. jEic?a««imiHlK8 5;65sS:ttbnTl^ 
So T KU>^ K^-r ^<lHlSS8 3lc{i^JWlpI5S6 7;?)>b-r 
— ^It-^DATA, u -/^jf-^C LOCK. 
<t-§-B L ANK^t^^ :y^{t-§-L ATCH7)5A;'7$iX 

A T A;«>M^^a ^ :h.. >''^^^/l-|gi(lfflfflia5 6 9 ct t) n 
^^'ft-^C LOCK, >^7:/^{t-^B L ANK2^TJ^.^ S/^ 

m-^L ATCH;6Mt^$n5o ^Jt^lnlSg 6 7 (Cfi, 

^n=ivezi.— :^8 i^>b(7:)*J^ft-^;ei5A;^^nSo ^^cC 

•^^riJ'nriVt'zi.-^J^S 1 (Cti?aS«^tBlHlSS8 5^* 

[0 0 2 8] :i<r>^of^^7f^mmzXfi\'t. TKi^;^K 
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[0 0 2 9] /^jb\ t'-^ K^^^^^;l*5v^r^;^^i^;65 

[0 0 3 0] 

8 5 3 5 3 7 ^<£kmzWi7^^)Xf:L^7v^'^m.\^^^^X\%. 

^(DKf^a^ y \y-ju<Dwl^U^\z.mmmMtm < S 1^ >^ 

x(DmmnMi)^&mm^m7LX\^^tmtha^ 

[0 0 3 1] */c. i^mW^l 1 -3 8 9 3 0-^>^«Jcr^ 
Tjk^thtimy^mUX^'X. um(D^ti^(D^mrt>tiX\^^^ 

[0 0 3 2] :^mmn^^:^^^r^m.^jzm^x^j:^h^fzi, 

[0 0 3 3] 

^i^gji. Mi^\^xMm^tifzmiRv^m2(Dmm. m 

mm 1 (7)SS(^*5tt smjiem 2 (Dm^t(r)M\^mmi.zK 

^lH]K.i:. li^':/y^-yura±i:7U— i^7feyi§(DNprB^ 
[0034] 3{i:^^(cioVNT(i. 1 i^:/>^ ^ — h'3^± 
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[0 0 3 5] /^:Jb\ Bul2^*Sit-^m;^(HlSStc. mWmi 

2(Dm.'&mmm.^mx.x\^^^t^^f)^^n'^^^. mu- 
^^(Dmv^^nm^^^^ 2 (o^mm^-^mt) :l t 

f^LTiBg$tt/cmi^u^ii2(7)s«. mm^Komm, 

( c jffi 6 IS ^ 7=^ - ^ m 1^ ;6 s 1^ ( t ^ tb :/ ^ X ^ 7" 

MzL^ 2 <Dm.'^mMm.^mK.x\^^^f}^^f)>^n^\^m^ 

-(Dy^-^ vy^ y<\^w^^fi^mM'^mum2(Dm'^ 

[0 0 3 7] /^^b\ tijiS^^li{t-^tti;^i[HlSgtc. tulBfij^ 

^^^mm^^mx^^o 40 

[0 0 3 8] ^fc. MiS^JISlHlSStc, mjl2^iXfl^2 

-jvY^nm^'^xh^<. mm'r^2:^<Di^^mM\^ 

>f n =r > ^ - ^ ( c J: 19 « ^ $ tv r 1/ ^ r ^ J: V \ 

[0 0 3 9] :^^mkzgk^^y :<^mi7y^mm.(owmi-)5m 
ti. Mf«]LriaB^nyc:Si>Rt^»2<r)S«. HtJia^i 

<7)S«^C*3^t^fJlEm2<7)S«^<^^|^®^ftlJ{Cl:v^(CSf 50 
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*iim«i. iifemcHtria^ 2 (DS«t-*5ft ^Hftiam 1 

2(D:>3m^mxj^^Wk^(Dy'—^mMt^^nhtif^^y 

[0 0 4 0] fj:^, mWMWm^'f—^¥y>(y«Do'h 

fi^mm.t^'^^^'^^tif^m2(Dm.'&mmm,^m.^x\^^ 
^ *x ^ mat Mia^ 2 <75a;emMtffi ;t x\^^^m 

[004 1] ^^m\^^^^m(0':fyX'^^7r^mm<omm 
M^\.xEm^ritimiRi^m2(Dm^. mm 

^t>*^iimfii. ^m:im^m2<Dmmc^^'f^mmmi 

X^ X-^^:^3^^Btci^«^ft-^tciJ:: C;/b^^^ff X 

y ^^^m7fkmm:(Dmmijmc^^^x . m^m^m(Dy'-' 
-^wm^m^^^^nm.t'^^^mM^Mz.^2(r>m.'^ 
"f—^ Yy^^<\z.m^^^^mktmm^2(Dm.'^mM 

[0 0 4 2] mW^\'&-^m'^'f—^ Yy^ ^<nm<DUB. 

xjii^^-r^ 2:^(7)^sm^l^-^L5:v^^cI^-(^)7'-^ 

[004 3] 

[^p>^co^jfe(7)fl^ffi] i^T. ■^%'m(o'm^m\^%^^y 

iJfcPJt- 60 m 1 f*;^^0>^(7)^jg^j(c>eF>SX7X-^^^3g 

[0 0 4 4] 2tJ:||JS0iJtc*5V>-Cfi, X^X-^v^>f^Xu 
-f.^^^^/V' (PDP) 5 ltd. n2^C05fe^«115 3^U^n 
:^(7)#tiim^5 4^t;?{C (3Xm) :$:cOx — ^m^5 2 

;osis:*te>n-cv>5o ^^mil5 3^t;?^iimi^5 4^l. 
tu. t'— ij^mffis 2(i. 3^smfii5 3j^t)^^iim<s5 4 
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yN^:/y Kft^lHl^ (x-^H I C) 6 1 {zmm^ 
tl. m (m+l) (2Xm) ^ij @ (Dy^-^J^m 

fiiS 2:657^— tJ^H I C 6 2i,zmm^tl. H (2 Xm + 
1) ^^l^^^hm (3Xm) ^Ijec07^->5^mil5 2>65x- 
^5^H I C6 3{cS^$tLXV>6o X-^HIC6 17!7M 10 
6 3 55$7'-i$' K7-f /^{Cffi^-rSo 

[0 0 4 5] m2{'Xr'—^Hl C6 KDm^^^TT^-t^ti 
^yi^mX'h^o 7="— I C 6 1 tCfi. ^ft-^DA 

tcA;^^n5 2 A:/J(^^a®y- K AND l 7!rMAND 

m, MT/tC^^i^S^^— h AND 1 7!f^ANDm(7)ttS 
;^^t#;65y— hl::A;'3^n5CMOS h ^ Vv^^^iJ'j^^b 20 
J^c^S-f I V 1 7!?^ I Vm;6S^ttbixTV>5o ^ 

-^L ATCH^^A;^^^. f^^^y- hAND 17!;MA 
NDm(^te:^(7)A;^*icti, r K^';^^Pp1^cy^-^c7:^ <9 
^ <^>te<7)»rHl o IC 6 >^ 7 ^ # B L A N K A 
;^^n^o -Y V-^^— ^ I V 1 7!;M I Vm^^^i-5CM 
OS h^:/v?;^i$7(OP^-y^-/WMOS h^Vv^^iJ't^ K 

MOS h^Vv^^^^cD Kl/-r >fi^ife^ttTV^^, 
^■<'-:^IVk {knm);XT(D^mm (Dth:bim'^nmk 30 

[0 0 4 6] I c 6 2Rrj6 scomminv"—^ 

<b L-Cx"^^®IEVd 2. Vd 3;65«*&^tl6^.T% 7^ 
-^H I C6 1 irtSSLTV^^, 
[0 0 4 7] T^-i^'H I C 6 1 , 6 2^U^6 3 ti, jf-^ 

*^s*^6 4^;l^gjgg^^^rv^s„ mst^^t-^^ms^e 
mj!^ (lEi^-t^r-f) t^hmw.n&^T^'Dfimi^^ti^mK 40 

i^^R 1 -4&t>*R 2-4;65^ttbiXTV^^o ffitlt^^ 
1 -4<7)teS^fi^^-Y7K— 7 h^^'v^^^^J'T r 4 >^ 

^cg§Jg^$^^. mKm^ 2-4 c^fi^$sfi^^-f f ^ >^ 

T-R 3-4^TJ^R4-4(Og^ic^lC, ^ u =i >- ^ 
6 S^Z.P^m^tlftT'r^VXy'iy^/U (AXD) ^ 

[004 8] *fc. ^^-TtK— 7 h7 Vv^^^iJ'T r 4 <7>^ 50 
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— ;^t;iig$tig^R 1 - 1 . R2-1. Rl-2, R2- 
2. R 1 -3:Rt/R 2-3;i)^^^JtCg^J!^$nrv^5o IS 

feti^^ 1 - 1 (Dm^ny<4 n^—yh^ r \ <D 

-<-;^{cg^^$tL. mnM'^2-l<Dm.^\^^<^^--'7 
Vy:y^J:^^T T l<D=^Ky^{z.mm.^tiX\^^^. y<-( 

^ h'7>i^:^^T r 1 (D^u^ ^ tmmt(Dm\z.m^ 
ifim^R 3 - 1 2^t/R 4 - 1 ;^l5^£^J^c^gJ^$ttTv^^, 

T 2(D-<-::^{cmm^ti. ^m.mi^ 2 - 2 (Di^i^n 
hyl^Z^y^^T r 2(031.^ yi$^icmm^riX 
l/^So h^^'v^^^iJ'T r 2<^)=i Ui^^ <l:Sm 

(Dmf^Z.m.mm'T'R 3-2 ^S^U^R 4-2 ;6Sa:jlJ(Cg?jj^^ 
t^rv^5o Mt-. }g$i^^l-3c7)fMfiyW^-T h 
^ T r 3(7)-<-;^tc:S^$tu. jg*a;ig^2-3 

^ ttsmt<Dm\,cm.m.m^R s -srx^k 4-3 ^osai^ij 
\^mm^tix\^^^. mmm^R 3 - 1 rxj^r 4-i<Dm 

m^^^s ^ijimi^R 3-2 rxir 4-2 (7)S^.'^.3fet/tc4g 

Sl^^R 3-3 RXfR 4-3 ^ n n 

t-^-i?^ 6 5tCrtjg^$^xfcA/"D^1^^6 6 btC^iig 

[0 0 4 9] JEtC. mMm)£VDD;^|5«:&$tt51^-^ 

HiTbmTHs tmmt<Dm\at. ^^m.^m^R5- 

IJbmR 5- 3:^mm^tiX\^^^o -^—^^^^THIR 
t/lSfet^^F-R 5 - 1 (D^mJ^. ^-^>^^TH2 RX^m. 

m.m^ R 5 - 2 (ommj^^m^^- ? ^ t h 3 Rxj^m. 

Sl^^R 5- 3(7)^^.'^Ji, -v'-r >:7nrn>'t"^ — ^ 6 5 

{;if^)^^tt/cA/^D^^t5 6 6 ci^^mmm^tix\^^ 

5o i^-^^:^TH i;!;lETH3Jl. y^— H I C 

6 iTbme s(Di5:im^mm^tix\^^^o 

[0 0 5 0] -^-r ^ n:7"n>/^^$iJ^^^M (MCU) <t 
LTO-e>i'^ui3>'err->? (i^^«-§-tti>:?(HlSE§) 6 5 
fi. A/D^lfe§§6 6 a7!FM6 6 c^>bm;tl^nfc7^v^ 

m4(Di^min'^) ^mm^^e ncmtj-r^o mm^^ 
6 7 {at. ^;^x-^^jffljsi5 6 8Rv^y<:^^/ummmmu 

6 9^>Wfhtix^^ . A;^$nfc0^^lt-^{;iS<5iNr 

^;^7='-i5'^J»Sl5 6 Stci: «9 7='--i5'm-^DATA;iiM^fife 
CK, y^>^ft-^B L ANK^O^^ :y^{t-^L ATC 

:^\>*9^^<Rxj^mwy'^^y< mTn^r) m<ommhm 

[0 0 5 1] m^. ±m(Dx^{cmf^^titi:^mmm(D 
mm^-:>\^^xm.m-r^o m4Rxj^msit>^mm(Dmmm 
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f-:/:7-f— /i.KSFi75^SF8tcJ:i91ll^$n. 2 5 

[0 0 5 2] :$:||^fe^Jl;l:fc^V^Tfi> \!!kmB^-^mm\B}^ 
-^CLOCK. y^V-^^t-^BLANKi^TJ^^^y^it-^ 

K(D^^^^-( ^ uziiy\i''zi.—$f 6 5i:iA:t}^ti. ^(om 10 

I C 6 1 Jb^e SiiCmtJ^tl^o 
[0 0 5 3] H I C 6 1 -Cfi. ^ n .y ^ia^C L 

OCKtClf^fflLTT^— i5^«-§-DATA3!)Sv^^ hUv^^iJ^ 

^ ,y^ft-^LATCH;«)5yN.f ^/^ofc^^lClT^^— ^ 
ft-^;^>5!^Say— h AND 1 7!?MANDm{Cdi;^j$tt. 

V 1 I Vm{CctoT^te^ttr7="— i^'^^Vwj^D 1 75 

[00 54] ^(D'^^, l^y<—^ I V 1 Jb^ I Vm 

P^-^j^./^MOS h^^^v^^^<^y— :^tC>^^^tLXV^ 
[0 0 5 5] m^-^mm^6 4X^t. ^—K:^^THI 

Tb^TH 3\:ixoxj(^m^ tifzum^^^mm^^^ ^ ti. 30 
Mt-Az-D^tfetie 6 c i,cx ^ n^i^ Mn^-^c^^^ti 
So ^ifc. r'-i^^H I c 6 1 ^z^^i^^tl^mm,m\'t. s 

in:i(I^Rl-l. R3-1. R 4 - 1 ;R.tJ^R 

C6 2(c:#^|&$n6m«{SH. igfei^^R 1 -2. R2 
-2> R3~2. R4-2^t>*R5-23feU?(C/^-r:^— 

7 2(C<}:«9«im$n. -r — iJ'H I C6 3{cW^$tt-5m 
^{{ifi. ffifei^^^-R 1 - 3. R2-3.R3-3. R4 40 
-SRXJ^R 5 - 3MT/(Cy<>r7K— ^ h'7>'i^:^^T r 3 

J: «9 ln^iS: ^ tt's mwm:ti^m^ 7 3 (;i <t »9 «im $ H 

So ^UT. A/^D^^t56 6 btcj: «9 7='v?>5^/Mt-§-{C 
^tfe^tbSo Mf-. 7^— iJ'HICei. 6 2^t/6 3(C 
*i^$ixsm»^ffi(?:>J^fp:^)^ SSl^^R i - 4 . R 2 - 

4. R3-4. R4-4RX^R5-4^mzy<^7^—'7 

hy:yi^:^^T r 4{cX^mf&^th^m'^mtimmm7 

[00 5 6] -^Ur. "^-Y^o^^^t-a. — 6 5 ft, 
7>r5^fs-^BLANK(Oa:^_h;5Si9$^|.y;jFfi.L.x, T 50 
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-o:^mmmmTo ^m^x\^^^^^^:fy^^n:^-r^ (^^ 

[0 0 5 7] />/^< ^ h 1 o^is^^^agTo ^Sx.rv> 
tifzmmm. i cd ^ ^^p^^j: < thi -^r^m^mmw. 1 1 ^ 

^^^WSiJL. :lCD^tm;e^^^¥lJS'J^TCDX^^ 1 OXm^ 

"9 ML. z(Di oi:m(oo^ejLU)^±mm\^xmmm 
m'jm;^ittti^7 ijbmi siz^K^^t^^ntcmm&i 

[0 0 5 8] />/<^< thi-:>:dm'&mm.m {m2<Dm^ 
^ h^mft-^ 2 cof^iift-^) .i: LrM^iPi{eS6 7tc 

A;^-t-5 ^Jx.ti*^Tfe (L S B : Least Significan 

t Bit) (DD-y-y ><—/i^h*sF Konm^n^o fip-^. 

1 :7 U--J>.^ 7 (D-^^y ^ —/\^ KS F 2 7!fMS F StClJ; 

3) o ^5kv>r% -^-r ^1:^=^ vt^'zi.— ^ 6 5(t. iiisum;^ 

^tii§157 17!?M7 3tcJ: t^^m^tL/cm^icffi I (D^ib<^ 

f£<thi -:>iimmmmm (m s (om^mmm) 1 2 ^ 

«fi I 2 tt. ^Jxf^M^m«fi I 1 J: t>:^# < 

mz^v)-j'^\zmm7(>mm^tititLx. wmm^m^m 
[00 5 9] ^^/^ < ^ ^ 1 o;ei5^^m»^{ii 1 2 ^^^r 

^min^) t\^xmmmm6 7{zm:t}-t^o mm^me 

F 2(7:»S"Jl^^tT 5o IP"^. 1 y^U— A^6 0i^>^:7^ — 
yWKSF37!?iiSF8(Cj:i9l^j«U. Pgfa^ 6 4 (cfST 
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:/s 6) o M'^m.um 1 3 fi, m^i^m.^mmm 1 2 j: 
[00 6 0] (i^fj:< thi ^7f)m'^mmm 1 3 ^m^^x 

n ^ U o, >>'>^*7FSrl»g§i-'5 2 ^:^tT^P]^tC^Sji-6 
■r^i- (>^7^';/:/s 7) o 

[0 0 6 1] ^^c. wtL^(^^7^.y:/S i:?!fiiS 7 
^\\(D/l-—^>X\ -^-f i7n=i>^fcfzi. — ^ 6 5(^. IiI5(C 

T<oB#rBife(c^^®;^jitaia5 7 4tci: «9«im^ti/cffi« 

5^^^;6>(^¥iJ^^fT5 (^7^:y:/si 1) , 
[0 0 6 2] I t ;65^^m»^<it I 4 30 

Lr^J^[Eli?§6 7t;iffi;^-r5o ^J^[Hl^6 7f^. 

(^7"5/>^S 1 2) o 

[0 0 6 3] ^^m^JSMi I Tbmi 4 <7)^^i:^cov^T^i. 

1 fliC7)ft-^4i|^^^{ci5f£;h.5«?5fC(7)i^fp^ 1 0 0 <b-r 40 
^t. m'^(D'r I- 3 >'Mc^X(OW}mM7riX 3 m<Oy^ 
-^H I C(C'Bt#&^ttS«SU<om«EH:^^<r^2 07!^ 

ms omsxh^(DX\ m^.^^. m.'^mmmi i 

6 . mmmmm. 12^18. m^mm.m 13^20,^ 

thh{cm'^^ti^h<DXitfj:\^\ 

[0 0 6 4] ^<DX'?fj::$immm{:iX.ti\t. 5fe-r. mm 
(Dtt^Rxf 3 mm<Dm%mm^(Ditm^rrt>ti^<DX\ 

#X-^H I C6 175M6 3t;i*rLTigSiJ^^^^®^lHl® 

\.ti:i)^hmmmm^no :i tii^x% ho t.tz. m^i 50 
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m(Dm-^^mmme 4izm^:^tifz3m(^v'-^H i c 

6 1 7!?^ 6 3 (c:^^^n5mM<7)^,ig 1 1 ^m'^mmm 
1 4 t^m^ti. mm.(om^ 1 1 ;65M:^mi5^fii 1 4 

;t/c:^'&(;if*. ^l7!;M^3co^^P:^»^^<D^^T^S>bm 
h:Lt^^X^ho 

[0 0 6 5] /c?4b\ tfj5(E(7)*iiS«?tJ{ci3V^rf:J. 1 m(DP 

DP l(:i>PfLr lfl§<Oft-^^^S«6 4^r>*3^<7)7^— 

I c 6 1 :^M6 3;^^5^^tb4^TV^5;6^ 2m)^±<o 

m^m^4m(oy'-^H i c^mm^thx\^^xhx\^\ 
[0 0 6 6] ^tz. mm<Dmmx\'^^<Dmm>^m^m 

^m^mK.x\^^h^^^^^^n'^'r^:^mt. ±j^(d:}j^ 

m:^^m^j:ox\^^x h 

[0 0 6 7] 5Et;i> ^^mmmz^\^^xh. ±^<Dmm 

m^:^if^h(r>\:im'^^rihh(Dx\'X^j:\^\ m^i^. t 

&(o^':fy^-ji^V±i$i^nm-th(DX^'^fj:<. ^-fy 
yUK^^bfc^^. ^(D^^y ^—;\^YX(DT 

y^mW\k^^^^Xv'—^y</i^y>(D^M^\^±^'^h^o ^c 

V ^y^<D^^(Dmi)>^hfzlb. rn^to^tc^iEi-'Sw 
[0 0 6 8] iyi-—j>.%:iiy^—yi^h^xm^ 

i^fz^^{^:^nhm^m:h(Di^ML(Dm^{c-Di^xi^^:n, 

i^^TT^-trnx^hho lll6^c:}oV^T. rpj fi:/^^^^/ 

i^ym7jk^>nf:>tih^t^7jk]^^ rij 

i)K W-i^mj:h(0%:m^\^xm'^l^fzh<DX^ho ^(D 
^t^\z.T&.<r>'^^y ^ —jv >^ i — ;^^:^tc:^ 

[0 0 6 9] mi\t9m^(r>%mm^mz,iihmiknti(o 

^W.^^Tf^'t^yym.x^h. IIl7^;l4ov^T. nmtM 
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[0 0 7 0] /^ib\ :^mmi,cm^:f9 :^^'^m^mm\t. 

a^B^ Lrigffli-sri:;!)5-c#So HI 8 {c;^^e^^iaffi 
'^J^;^-ro [18^;l:}b^^/^T. HI 1 0 d^^T 

X-v-^^i^gT'ti. PDP l25:t/-^co|gll]lH]^c7)tfj^{^ 

-y'^J^/x^m.^^ (ADC) 9 5^. M^y V 
[00 7 1] Y/C5>BtlHlKSt;^^n-^ • ^=^-^9 4 

nsm-^tc, r-^n>:^(^6i*i^ft-^Av (R) . m 

(G) (B) (D^nmn^^^^m-t^mmx 

Argb ^T^v^^J'/V'CDRGBjt-^l-^tfeL. rcD^^^ 

&i>^7'u\^^^m(om7i^uti.xm\^^ibti^>m^\:i. y 

R. G. B#feC0»*<t^^7^v^i5^/l-t^)R. G. B#^ 

m^^9 6\t. PDF 1 (Dmmmj^t ADC 9 5:^^C:,m 
'^^tl^y'i^^/l^(DR. G. B#fe(7)»Sm-^cZ)ilj^1t 
^^;^i>tiiSLT\/^S#'^t;i, xi^^/v-ioR, G. B#fe 
(^»Sm-^c^ilI^^^«: P D P 1 (^M^m^fdii-g^i-S 
J: ^t-^m-rsmsS-CfoSo i^;*f>^-^'i^^[H]S&9 7fi. 40 
C R Ty'^J^zfl-^ (D:ff>'^^mz.m'^ir^ X o ^ 
•^MIE ^ tir V ^ 6 X /WCO R G B It #X >^ — 
-^:y b^^[HlS&9 6^^ibc7)7^v^^/K7)R, G. B^&<D 

j^«ft-^to#t±^ p D P 1 (^«SJF^/<e:^>'-^^i4(^iS'^-r 

7K:¥l^ffl^t-^(cS<5V^T. ADC 9 5(7)1^^:/y >-^>5' 

So 

[0 0 7 21 ?^^*3, miO{C7j^'mM<Dy9:^'^r'^:^ so 
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94 ^ ly^Mi^v pm:^mwmj£^^ s izm-^^^xmmm 

«J^2 1 (ci ^9^J^K^ttrv^5o — msiz^-ryy 

x-^^^i^g-cfi. maiiuK 9 3 ib^^em 1 oov^^h^ 

-rS#lfi)c^^fflLTV^5o *^c. PDPl. rrvhn- 

7 2 2. {f-^-^^^s^e 4. mmmmM2 1 . :^=3e--\'>- 
2^*^'ei^zL—/uit^tix^^^ mi\z:}si-f^m'Mm^e 

7Ji=i:/ hn — ^ 2 2{«ll^j^^n. X — i$^H I C 6 1 7!; 
^6 3:65r^-i5^ K^>r>'^2 6lcifg^L. «#tp«SS«6 
4;6>:=^:/hni--7 22 — i?' K^^^'^2 6 t(Dm\Z^ 

[0 0 7 3] 

ii5 < 6 i^ :7 ^ -yw K;0^#ffi L T t> ii^ t-mM 
Sl-rsr t;i>sr*#Sc ^fc. ff^^3Xt^9(c^5^^ 

mm^j:^m^ x ^ mmicmm-r^ z. t ^>x^ So 
[mi] :^mm(Dmmm\zm^yy:^^m^mm(omm: 

im2] y'—^n I C 6 1 (D«it^;^-r:XD y^mxh 

So 

[I1I4] ;^|gp>^co^jfe^ij(c>^.s:7^'7X-e^^3^g(7)i(jf^ 
[HIS] I^C<. :4^^^0^JS^Jtc^S^7X-^^^i^ 

[116] 9^m(oummi'f^^^'rmx^^o 

mi] 9mm(D^mmmzx^rmmtt(ois^mm^7r^ 

[ma] :^mm^mm\.itm7fkmm<DmfiiL<D-m^mi- 

[119] ACS7^^X'^7^^;^^U-<<D— 0(7)^:^iry^ 
[mi 0] t^^5fe(^AC^>^7X-7T^^;^>^u>r ^^-T:/ 
[nil] V K^-f ^<2 S^U^^S^^Vw:^ 

[mi 2] ^i^K7>f^<2 5(7Disit^7j^-r[H]s&ii!r'fe 

So 

[1113] y"-^ 94 y< 2 6 (Drnm^yr^-rm^mxh 
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imi 5] ^m^i 1 -3 8 9 3 o^-^AW^m^^tifc 

5 1 : PDP 

5 2 ; y'—^m^ 

5 3 ; ^^mm 
5 4 ; ^mmm 



6 1. 6 2. 6 3; 7^— I C 
6 4 ; ft-^f iffliSS 
6 5 ; ^nnv-t'a. — 
66a. 66b. 66c ; A/D| 



6 7 

6 8 

6 9 

7 1 
7 4 



7 2. 7 3; fflS<J«;'j1tm95 



10 THl. TH2. TH3. TH4 ; ^ ^ 



11 



[1^41 



LS 



68 



DATA 



CLOCK 



BLANK 



67 



LATCH 



Vdl Vd2 



BLANK^ 
LATC H 

61' 



5i 



54 



Vd3 



T-7H1C 



.64 



^DATA 
CLOCK 



T-5^HIC 



52 



[1112] 



BLANK- 
LATCH - 



DATA - 
CLOCK- 



61 



SR 



SI LI 
rS2 L2 



Y 

LE 



AND1 



Vdl 



ANDm 

Of 



Vdl 



JV1 

-01 



^63 
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